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European Fatont Application 
SONY ERICSSON MOBILE 
COMMUNICATIONS AB 
F27405EP 

QBfimisartnn of MIDI ffite r^pm^ffSff.^ 

Hie present invention xelates to mobile tenninals adapted for reproducing sound or 
music files, xeqiectiveiy, particularly reproducing MIDI (Musical Instrument Digital 
fiitexfiioe) data files. 

MIDI is a data format, which does not contain sampled audio data, like for instance 
".wav"-files, but a speofication on how the sound is to be rendered. A MIDI file 
can be regarded as a sheet of music in an dectionic legible format. It contains 
infonnation about the soundtrack and the devices being used and the acoustical 
parameters which have to be considered wh«i reprodudng the score i«presaited by 
the data stored in the respective MIDI ffle. The collective term acoustical parameter 
dfflotes statemrats defining for instance the pitch, the note or rest values, 
respectively, the loudness level, the tempus, the ^inbre or t^eaaL efifects like vibrato 
or reveiberation. 

* 

To turn a MIDI file into sound, the information preset in the MIDI file has to be 
interpreted and framed to data rqnesenting a sampled, digital sound. To this respect, 
a so-called "MIDI synthesiser" is used, which rendeis the score of the MIDI file to 
sample data fike e.g. those used in a mono or stereo ".wav"-file. The MIDI 
synthesiser may be implemented in software in a digital signal processor or in a 
s^aralB dedicated hardware. The xendering of the score is usually based on so-called 
wave tables, which contain sound samples of an instrument, like e.g. of a piano, in 
form of digitally sampled data. On mobile terminals, like for instance mobile 
phones, PDAs (Personal Digital Assistants) or the like, pieces of music are 
preferably k^t in store in form of MIDI files, as the size of MIDI files is extremely 
small compared to files contsuning sampled audio data. A PCM (Pulse Code 
Modulation) format audio file, lilce for example a ".wav"-file uses up to 10 
Megabyte per minute of music while the same music can be stoied in a MIDI file of 
less than 10 Kilobyte. This is possible like abeady mentioned above, as the MIDI 
file contains only the instructions needed by a MIDI synthesiser to reconstruct the 
reqiective sound and not the sound data itself. 

On mobile tenninals, MIDI files can be replayed for entertainment or be used as 
linger or alarm signals to indicate incoming calls, rectived messages or other events. 
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MDDI ffles can be sent and «ceived by a mobile terminal in fann of a SMS 
(Short Message Service) or MMS (Multimedia Mes««ing Service)^ of mess^e. 

AndecttoacoBStic ^production circuitry of a mobile t^minal aUows the 
iq«)ducbon of the score stored in a MIDI ffle on the basfa 

data rendered ftom the score by the MIDI synthesis^. Depending on the 
charactenstics of the electroacoustic reproduction circuitry, ^culL thi 
toudspeater used, ft«e are certain restrictions, like e.g. the frequency responsl. the 
dynamo n»^a«d the maximum allowable ampUtude of the sound signal which are 
to be considered when rq«oduci,« a score ftom a MIDI file. Although mainly the 
tosholds given by the respective restrictions are not to be exceeded wiLut 
thequahty of the reproduced sound signal, many specific appUcations lilce^ 
nnger or alarm signals, require ,o rq^xluce a score close to the thresholds for 
obtammg die maximum possible ou^t level. 

As die sound signal rendered ftom a MIDI file depends on the algoriflims and 

.vavetables of the MIDI synthesiser used, critical values .of the sampled data 

when rendenng die score, like for instance die maxiinum ampUtude or maximum 

range, camiot be predicted ftom die data stoW in a MTOI file d«^^ The 
volume and/«- die dynamic range of an audio signal reproduced ftom a MIDI file 
are commonly adjusted by a dynamic compressor or limiter. These are signal 
I«ocessc«s m^lemented in software or hardware modi^g die audio signal in die 
course of reproduction based on die current and past values, ignoring critical values 

^dLL^H^T^nTL^fj'"^ TTie consequence 

IS a degraded fidehty of die sound rqiroduction due to die audible up to amioying 
artefacts implemrated. ^ 

It is dierefore an object of die present invention to provide a mediod for adapting a 
J^ore Stored m a MIDI file for being reproduced on a mobile terminal in si^ ^y 
fliat die resulting sound signal is ftee of audible and amioying artefiicts. 

The above o^ect is achieved by die invention as defined in die independent claims. 
Additional advantageous features of die present invention are claimed in die 
respective subclaims. 

o«ea B to p^fcuto 

decta«oo»5lic ,q»od»cUoi. 

to oblam ,am,*d data prior to a .qTOdoctio. tte sc«B on fl» mobto 
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idaitifying, from the sampled data, one or more values and/or one or more 
combinations of values which are important for a desired electroacoustic 
reproduction on fbe mobile tenninal, and determining, based on the identified 
values, one or more paiameters suited for adapting the score with respect to the 
desired (or optimised) nqnoduction on the mobile tenninal. The desired reproduction 
ty^cally is a predefined or optimised xqnoduction with optimised or desired sound 
quality dqjending on the reflective use. Dqiending on the use maximum 
loudness disi^aidiog sound quality or best use of available dynamic range without 
annoying distortion could be desired. In the first case, tte maximum 
maxmium root mean square value of the rendered signal would be an important 
value, in the second case the dynamic range of 0ie rendered signal would be an 
important value. 

The object of the invention is further achieved by a computer software product 
compnsmg a series of state elements which are adapted to be processed by a data 
processing means of a mobile terminal such, that a method'according to the present 
invoition may be executed thereon. 

/ 

The above ot^ect is further achieved with a mobile terminal, which is adapted to 
store and reinoduoe a score present in the format of a MIDI file, and which has a • 
storage means for storing the MIDI file, a processing means for rendering sampled 
data from the MIDI file, a ^production means for transforming the sampled data 
obtamed from the MIDI file into a re^ve somid rs^ooduction, ami control means 
for ads^tmg the score according to a method of the present invention. 

The present inv«ition advantageously separates the adaptation of the score to the 
properties of the electroacoustic r^iroduction circuitry on the mobile terminal from 
the actual rqwoduction of the score itsdf . » thus allows a level control based on the 
entire score, a condition indispensable for guaranteeing a r^roduction of the score 
30 without arfe&cts. 
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In a preferred embodiment a gain fector is determined on test rendering the score by 
comparing the maximum absolute vahie identified in the sampled data with a Umit 
value defined for the electroaooustic iqooduction drcuitry of the mobile terminal 
The score may hereby advantageously be adapted by storing the gain fiictor 
determined within the MIDI file holding the respective score. By providing a gain 
factor, which sets the maxiinwn ampUtude to be expected from the score in i^ation 
to the dynamic range available on the mobile terminal, a general adaptation of the 
score to the properties of the electroacoustic r^noduction drcuitry is achieved. 



Altetnativdy, the score may be ad^ted by normalising at least one volume setting of 
the score by the detennined gain fiactor. The volume setting nonnaUs^^ may hereby 
be a suited fiist volume value defining the volume of one or more devices and/or a 
5 second volume value, defining a modification of a first volume value for a certain 
periodof lime. By normalising a volume setting of Ae score, the respective score 
itself is prqaied fat an artefect fiee iqnoduction by the dectioacoustic reproduction 
dicuitiy of the mobile terminal. As the volume setting may be defined as a master 
volume affecting all devices or channels, respectively, defined in the score or only 

10 one or a part thereof, an ad^tation of a respective first volume value allows an 
overall adaptation and/or an individual ad^tation of certain devices to the transfer 

function of the electroacoustic drcuiL A modification of a second voluine vahie 

provided in the score for modilying one or more of the first volume values fi»r a 
certain period of time enables a modification of crescendos or decrescendos 

15 according to the specification of die electroacoustic reproduction circuitry. 

The gain factor determined may further be stored sq)arately to the MIDI file holding 
tiie score such leaving tiie score unaltered with the option of adapting it properly in 
the course of an actual reproduction on the mobile terminal. 

In a fijrther preferred embodiment of flie present invention, flie adaptation of die 
score includes steps for reducing the dynamic range of the sampled data rendered 
fliereftom for one or more sections of the score and on tiie basis of a determination 
of volume level changes in die respective one or more sections of tiie score. TMs is 
particularly useful when rq»roducing a classic piece of music or passages wifli 
©ttremely low sound levels alternating witii levels of extremely high sound levels. 
As the acoustic volume on mobile phones is typicaUy low compared to high fideUty 
sound systems, tiie steps in Uie sound levels have to be reduced for improving die 
fiddity of the sound reproduction. 
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If a score contains only one a few amplitudes, which values are for above tiie 
average, tiie score would be reproduced at a very low sound level. The rendering of 
tiie score fOT obtaining sample data tiierefore advantageously comprises a limiting 
step for reducing tiie crest fector assodated witti tiie peak ampUtudes of tiie sampled 
35 data rendered. 

An adaptation of tiie score is efifectivdy performed prior to storing a restive 
MIDI file on the mobile terminal insuring tiiat all stored MIDI files are in a 
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condition for immediate rq»oduction by the electroaooustic dicuitiy of the mobile 

terminal 



The adaptation of the score may be suitably perfonned in the course of arranging the 
score on the mobile terminal itself or sq»arate to it. enabling to fit the score 
acoordmg to the spedfications set by the electroacoustical production circuitry of the 

mobile terminal , 
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A mobile luminal according to the present invention may further be equipped with a 
Imutmg means for reducing the crest fi«tor of sampled data rendered ftom an 
adapted score during r^roduction. This allows to disr^ isolated peak amplitudes 
of the piece of music when rendering the score with respect to keep the sound lev^ 
at a certain average value. As only a few and isolated peak ampUtudes have to be 
considered, a conventional or a dynamic compressor may be used for implementing 
15 the limiting means. 

/ 

I 

f 

In the foUowing descaiption, the present invention is explained in more detail with 
respect to special embodiments and in relation to the enclosed drawings, in which 
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Shows an examjde of sampled data obtained from rendering a 
score presoit in aMIDI file. 



Fig. 2 shows the sampled data of Fig. 1 with two time windows for 

calculating an average aniplitude, and 

Fig. 3 shows a schematic rq)resentation of a mobile terminal 

according to the present invoition. 

A MIDI file contains the instructions which are necessary to reproduce a certain 
piece of music or sound. The information stored in the file does not r^resent audio 
data directty, but programming instructions, which enable a MIDI synthesiser to 
generate the respective sound. The data format of MIDI files has been standardised 
by the MIDI Manufiicturers Association (MMA), an Association to which many of 
the most important manufacturers of digital music instnimrats belong to The 
standard defines the format of the so^alled MIDI protocol, in which each instruction 
IS formed by a so^adled MIDI word. Regularly, a MIDI word is formed by 3 Bytes 
the first of which is the Status Byte carrying flie information about which ^ of 
message the MIDI word represents. TTie Status Byte is foUowed by two Data Bytes 
carrying the content information of the message. Actually, the Status Byte carries 
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two pieces of information. The first four bits rq)resent the message type, the second 
four bits the number of Hie device or MIDI channel, respectiv^y, to which the 
information belongs to. 

The control of MIDI functions by means of parameterised control signals is 
aoconq>]ished usiog sosalled MIDI oontrollecs. Wfli the first Data Bytes of the 
MIDI wKd. a maximum of 128 different controller addresses, corresponding to 
about 128 different input devices or other MIDI fimctions, can be addressed. 

The second Data Byte is reserved for the value, that the controller is to be set to. 
MIDI controller messages are used to implement various e£fects by musidans 
playing an instrument with a MIDI interfece. To give an example, controller no. 68, 
which is reserved for the fanction "legato pedal" will cause a legato effect between 
notes, which is usually achieved by skipping the attacked portion of the VGA's 
envclppe. This controller aUows a keyboard player to better simulate a phrasing of 
wind and brass players, who often play several notes witii single tonguing, or 
simulate guitar pull-ofife and hammer-<»as. 

The defined controllers, of which is made use in die present invention, are controUer 
no. 7 named "volume" and controller no. 11 named "expression". The controller 
"volume" affects a device' main volume level. In case of a multitimbral syntiiesiser, 
an instrumait wifli die ability to play two or more different sounds at die same time! 
the volume is set for each part of tfie device separately. In odier words, the 
controller "volume" can be set differentty on each of die 16 channels of a MIDI 
device. The control "expression" defines a percentage of a "volume" setting. While 
the "volume" controUer is used to adapt die overaU volume of an entire part of a 
piece of music, "expression" is used for implementing crescendos in decrescendos. 
When "expression" is at 100 percent, dien the volume represents die true setting of 
die "volume" controller, and wh«i expression is set to 0 percent, die "volume" is 
off. To control die overall volume of a rqiroduction, a so-called "master volume" 
may be defined, which allows die control of aU individual volume settings 
simultaneously. 

For rqprodudng a piece of music, horn die infonnation stored in a MIDI file in 
form of a score a MIDI syndiesiser is used which goierates sampled data, forming 
die base for a subsequent sound geieration widi an electroacoustic reproduction 
circuitry. The process of transforming a score stored in a MIDI file into respective 
sample data is called rendering. The sampled data obtained from rendering a MIDI 
file may further also be referred to as rraidered data, m Fig. 1, die sampled data 
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^Z^." ! - a Short period of ttne. 

revalues of me «,de»d data change relative to the intended elongation of the 
«IectR»cou«« .nasducer »»d to poduce a respective sound fiom Ltl^ To 
^-atagh «d^ reptod^ti™. of the score, the values of the re^dlJ: 
not »ta»«»8 which corresponds to the maximum possible eIo;g^ 

ofjhe elec^r^coustic tra.»d»« a.«l «„„o, d,e proportio^ nmge cTT 
^oaco»s.«»..,»od«c.io.cin»te^^ 

r^ucttoa cucuitr, is ddined by «« „^ data supSTT^ 
*««»coustod drcmtry pr«i„eing a correspondmg so»d pressuTATL v.,^ 

^el^I file can be br„ws«. ibr idemi^ d„ JT^"^ 
»mpled data rendered tfteteftom. tt dte maximum volume exceed, fl» BnZTy^ 
the ,espect»e piece of music win be p«KlucedwiU, audible art,*««s. 

r,r1l!Zrr^ ^ of a score, the present invendon applies 

^uct^n of at. ^ ^ ofTrri^ 

%«Kany done by rendering fte Mmi file with a MIDI ,™ttKslser foUo^Th 
conv^ dteobtained s^npted data wifl. .D/A (digital J^^'o^^ 
ZS^a t ^--"-"-^ ""So "toud by a p^mplL' r„^- 1 
ai^Mer a»d«, signal to an dectr««»stic transducer. Hie eg. a ^^jT 
w^com^s the dectric signal into a respective somnl «I ij^^ 
^ compnsmg d,e DM converter. d« ampUfier and d» transducer. ^ 

^l^^r*:'^""*""^'^- '^-'^I^*esiserinco;*iS^ 
^^^^^--ous.^ repr^iuctio. Circuitry as usuauy re^ to ^ ^ 
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R«faab^a tea, .tiering Of the 

the dectroj^HBtical reproduction drcdtry Is sus^ 

to a tot embodiment of the present invention, the logic drcuitry taxmses a» 

^ta ftom posttrve and negauve values around a zero line. idendflcation of tte 
maxm.™, vatae is based on U,e ab«,lute values of the data and n^ » ^ 

or^ valu« By comparing the ideatilied maximmn valu^ wid, the Bmi.^^ 
dea«d accotduig to the tespective electtoacoustic rq-to^ 
**c c^mtry defines a gain ^. Which is giv«. by ate qtH^ient ofleTi.^ 
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value to the maximum value identified. When multiplying all sampled data obtained 
from the score with flie gain fector, there will be no value higher than the limiting 
value. 

5 As the gain &ctor obtained is only valid for the particular MODI file investigated, it 
has to be stored in a way, that its reladon to the score is maintained. Pr^rably, the 
gain fiu:for is stored witfdn the MIDI file holding^ tiie corresponding score. This can - 
be acconiplished in many differrait ways. The easiest way is to store the gain &ctor 
in form of a controller which is known to the MIDI synthesiser used. The MIDI 

10 standard knows several undefined and graoal purpose type of controllers which may 
be used to this respect. The MIDI synthesiser used wiU have to be ad^ited to 
int^iet the newly defined controU^ in the way intraided, and to interpret the valued 
stored along with the controller numbo: as the gain fiictor to be applied. On 
rendering the score, the MIDI synthesiser will tiioi weight all rendered values with 

15 the gain factor read from the respective controller. 

When uang a non-modified MIDI syntheaser, the gain ^factor calculated on test 
rraidexing is preferable used to modify the settings of &e controllers affecting the 
volume of tiie sampled data whoi rendered. Before adapting the overall volume of 
20 the score, pr^rably tiie value of the "master volume" setting is multiplied with the 
gain £u:tor calculated before. But of course, it is also posable to ads^ the values of 
the volume controller messages corresponding to a "volume" or "eapression" 
controller. 

25 Modifying tiie "master volume" setting according to a gain factor calculated on the 
basis of the maximum occurring amplitude s^, shown in Fig. 1, is the preferred 
method for scores with more or less constant sound level. But many scores, 
particularly classical ones show a big variation in tiie sound level ftom section to 
section vMch leads to the low level passages bang inaudible when being listened to 

30 on a mobile terminal. It is therefore advisable to reduce the dynamic range between 
the low level passages and tiie high level passages of a respective score so that the 
ratio of the level dianges will not exceed a certain value. 

To tiiis respect, tiie power density associated witii tiie sampled data is monitored 
35 witiiin a time window of laigtii At, which is moved through the sample data obtained 
fitom r»idaing the score. Wh«i there is a change in the average sound level fiom 
one passage of the score to tiie next, tfie power doisity calculated from the moving 
window will change its value. Wh«i the change exceeds a certain value defined for 
flie electroacoustic reproduction circuitiy of ttie mobile tenninal, the score has to be 
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aMed fa «<ler to re*Ke the le«l oranges found, m is effectively done bv 

be appbed to the low vaUm» pasages aHi/«r a decrescendo to the bid, levd 
P|^. S»cb.,besc«e«abe«l.p,«ltoo«.heftU dynanUc ^nge of^e 
ev«i in a noisy envmmment. 

l-refenbly, tte -maste volume- c«d,rtlet is »»d as the fim «^ 
™m vab« of the sample data «, U» ».,i™„„ ^ 
^uctum cocu.,nr while the 'expresSon- coatmller I. »ed to aiseS^^ 
*e low v<*.me passages of the Diflerem ™slc fas»«me„„ oTm^ 

^specttvely. contribute in difietent ways to the experie«« in^^ 
l««m8 to . re^ve piece of music. While for «an,pie petcussion^^Z^ 
a« «s«dly used ^ a Aythndc backg^und. other ^^T^ 
v^co^oMe the d»»e Of the .n,^ and have the«fo„ to be 

A t«»Htaing Of the MIDI file may tberefoK suitably be p^ed * 
*e dtffi^ MIDI ebamteb sq»„dety, ««, an .t^, ^ ^ ZluJ^TZ 

be n»de »"ch.tha,the„veaU,ou«ile,e,^.„e«eed«»lbnit value 
*lecttoa«ust.c reptoduction circ^ 

emphaj^ rebtive to the lower ptteity MIDr channd.. ,1 can be ™S ' 
L" '^"^ «*a MIDI Channel ^^TZ 

Son* scon» Aow peak levds. which are short enough in d^ation fcr ttot ntfsin^ 
"^sound level in their ctose vicinity. Cutting crest fi««or of 

shoit to be nottoed by . Lshaer. For redudng tte aest ftctor of a respective n^ 

ft- a sere will be subject toT^tog^ 
m^taj»n.ed e-her by . dynandc «»np,.sso, or Hnriter. n»y be accon.p^ed^ 
»ftwa» p«K«ang of the sanipW data just befixe Ibc digital-tJL.^ 
converaon, or by hardware inl^nued in the ampli^aage. "^-^togue 

What has been described up to now is based on the as«nnplion, fl«, the MIDI file 

ruction orcmtx, on the mobfle temrfnal. Many mobile teantaals offi, ^ 
-«P^ a p«ce of music direcUy «. the mobile .enninai , .self, m a ^ 
«nbodm^t of the present invention, the adaptation of the scom to flie p.0^ 
«« electroacoust« repr«I„ction orcuitry is a«re.i„ perfi^ in 
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arranging the score. As the process of composing is usually very slow as compared 
to the process of raidoing the score, the score may be raidered continuously in the 
background for being analysed by the logic drcuitiy of the mobile terminal for the 
paxam^m needed to continuously ad^t the already ousting part of the score just 
5 bdng composed to the properties of the dectroacoustic reproduction ciicuitxy . 

Many molnliB tisminals are equqn)ed with inter&ces allowing to access the internet 
or to ^change data with other devices which allows to download a MIDI file from 
an extonal lesouxoe. &i a pr^erred mbodim»it of tite present inventicm, su<A a 
10 downloaded MIDI ffle will be adapted prior to storing the file on the mobile 
terminal. Alternatively, the mobile terminal may sesad idoitification data or tedmical 
specifications relevant for the adaptation of the MIDI score to ttie external resource 
allowing to ad^t the score on the external resource inior to the download. 

15 On diffraent types of mobile terminals, one and the same score wiU have to be 
ad^>ted in diSsxeat ways to msure an optimal r^roduction.' If users of different 
mobile terminals intraid to exdiange a score, the adulation of the score on the 
receiving terminal would have to be done on the basis of the adapted score of the 
srading terminal. Rqpeatedly adsqyting a score may 'raider the underlying piece of 

20 music unrecognisable. Therefore, it may be advisable to keep the MIDI ffle 
unmodified but to store the data necessary for adapting the score on leproduction in a 
sq;»anitB location of tiie mobile terminal. The adaptation parameters obtained from 
the test rendering are tiien used ftom the MIDI synthesiser when rendering the score 
for bdng rq»layed on the mobile terminal. Alternatively, a MIDI ffle may be stored 

25 modified as described above and additionally, the adaptation parameters obtained 
from the test rendering are stored s^Mirate to the MIDI ffle on a different location of 
Uie mobile t^minal. Hiese parameters are Uien used when siding the MIDI file to 
an external resource for restoring the original score firom the MIDI file. 

30 All particular ^bodunents of die m^od for adapting a score described above are 
advantageously implemented as software on a mobile terminal. The corresponding 
software may be provided in form of a computer software product, e.g. in form of a 
ffle which can be sent to the mobile terminal by SMS or MMS or be downloaded to 
the mobile terminal ftom an internet resource or a data carrier like for instance a 

35 Subscriber Idmtity Module. 



A schematic rq>res^tation of a mobile terminal according to tiie present invention is 
shown in Fig. 3. The mobile terminal 10 comprises a storage means 11 suited for 
storing a MIDI file, a processing means 12 for rendering the MIDI file to obtain 



ZT^ ^ a '^"-tactum meaa, 13 for tansfomtog «.e sampled data obotoed 
ft»m tte MDI file mto a «pecttve sound i^uodon. aad a control n.ea« 14 for 
abplu« *e s«« in one or more of u» above^escri^ 

^*»« m to .^«od»cfion mean, 13. Ite HnJIing n«ns 
««»mic comprsssor ledudng the cw» fi«to of the samtaed dam 
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- idenaijfag, sampted <l«a.o«e«rntt>mvataes and/or meor™o„ 
IS n^owlucaoii on the mobile terminal, and cwooacoaare 

- d^rrrining. lK«d on «« identified values, one « 

«^P.m8 the sco» witH ^pect to «»desi«,^^ onT^L^^^ 

2. Mi^od aaxmding to claim 1, 
20 chaiact«isedin» 

the dectroacoushc xqnoductioa dicuiliy. oennea tor 

26 3. Method according to claim 2, 
characterised in. 



30 



holding the score. 

4. Method according to claim 2, 
characterised in. 



35 



5. Method according to daim 4, 
characterised in. 



40 



Zu2 " i« a fl« volume value defining 

vd^e of «,e or mo» d«ice, »d/or . »c»d volome value dSi a 
"odificabonofafimvolumevalnefcracenatoperiodoftime 
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6. Method according to claim 2, 
chazact^sed in, 

tibat the gain fiictm detnmined is stored separately to die MIDI file containing the 
score. 

5 

7. Method according to one of tfie claims 1 to 6, 

cliairaiicterised in, 

that adapting the scofe includes sibeps foar redudng ihc dynamic range of the sampled 
data rendered Iherefiom for one or more passages of ttie score on the basis of a 
10 detmnination of volmne levd chaqges in the respective one or more passages of the 
score. 

8. Method according to one of the claims 1 to 7, 
characterised in, 

15 that the rendering of the score comprises a limiting step for reducing the crest factor 
of the sampled data rendered. 

9. Method according to one of the claims 1 to 8, 
characterised in, 

20 that adapting the sconce will be performed prior to storing a MIDI file containing the 
score on the mobile t»minal. 

10. Method according to one of the claims 1 to 8, 
characterised in, 

25 that adapting the score is performed in the course of arranging the score on the 
mobile terminal or separate to it 

11. Compute software product comprising a s^es of state elements which are 
ads^ted to be processed by a data processing means of a mobile terminal such, that a 

30 method according to one of the claims 1 to 10 may be executed thereon. 

12. Mobile terminal adapted to store and rq>roduce a score preset in the format of a 
MIDI file, having a 

- storage means (11) for storing the MIDI file 

35 - processing means (12) for rendering sampled data fix>m the MIDI file 

- reproduction means for transforming the sampled data obtained from the MIDI 
file into respective sound reproduction, and 

- control means for adapting the score corresponding to a method according to one 
of the claims 1 to 10. 
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13. Mobile terminal according to claim 12, 
chaiactedsed by * 

a limiting means fiat reducing the ciest fector of sampled data of an adapted 
5 when being xepmdacod. 

14. Mobile terminal according to claim 13, 
characterised by 

a dynamic conipressor forming die limiting means. 



t 
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Abstract 

A method for ad^ting a score stored in a MIDI file for being reproduced on a 
mobile tenntnal to tiie transfer function of an decttoaooustic rq>roduction circuitry is 
provided. BeKby, a lest lenderiiig of the score for to obtain sampled data is 
performed prior to a iiqm)duction of the score on the mobile termi^ From these 
sampled data, one or more values and or combination of values Important for a 
desired electroacbustic rqnoduction on the mobile terminals are identified, and based 
on these identified values, one or more parameters suited for adapting the score with 
respect to the desired or optimised rqnoduction on the mobile terminal are 
determined. 



(Rg. 1) 




Figure 3 
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